Here, we investigate the signals that mediate this process. We show that FGF signalling is sufficient and necessary to impart olfactory fates on lens-specified ectoderm, but alone is not sufficient to suppress lens in all PPR cells. Our results reveal that additional signals required for lens repression are produced by neural crest cells, which migrate in close contact with the cranial ectoderm, except for the presumptive lens region. We are currently investigating the nature of these signals. doi:10.1016/j.ydbio.2006.04.251 227 Role of homeodomain transcription factor Six1 in olfactory sensory neuron development Keiko Ikeda, Zen-ichi Ando, Shigeo Oowakara, Kiyoshi Kawakami Jichi Medical University, Tochigi, Japan Six1, a member of the Six gene family homologous to Drosophila so, encodes a homeodomain protein and its gene product function as a transcription factor with a coactivator Eya protein. Six1-deficient mice show defects in ear and nose, which are derived from olfactory and otic placodes, respectively. Both placodes are unique in the sense that they give rise to neuronal and non-neuronal components. Here, we have examined the role of Six1 in olfactory sensory neuron development by analyzing Six1-deficient mice. Six1 was expressed in almost all olfactory placode cells at E10.5 and its expression was gradually repressed in the regions where olfactory sensory neurons (OSN) are born. At E16.5, Six1 was expressed solely in supporting cell and basal cell layers. The cell fate determination for the OSN and supporting cells in the olfactory epithelia are severely affected in the absence of Six1 as judged by histological analyses and the expression patterns of the Mash1, Neurogenin1, Lhx2, and NeuroD. The otic placode gives rise to both neurons and hair cells and it remains to be elucidated how these different cell types are generated. The function of Notch signaling during hair cell generation has been widely investigated. However, as to whether Notch signaling plays a role during otic placode/ otocyst development during vestibulo-acoustic neurogenesis remain unknown. To test whether Notch-mediated lateral inhibition is responsible for the generation of vestibuloacoustic neurons, we used Cre-Lox transgenic technology to ectopically activate Notch signaling in the early otic placode using a Pax2-Cre mouse line. As predicted, the activation of Notch signaling inhibited differentiation of neuronal precursors in the otocyst and was found to upregulate Notch target genes such as Hes5. Furthermore, ectopic activation of Notch in the otic placode led to an expansion of otic placode and a reduction in the Foxi2 epidermal domain. The implications of these results during ear development will be discussed. During the development of the inner ear, sensory regions differentiate from a prosensory domain that contains the precursors for both sensory cells (hair cells) and non-sensory cells (supporting cells). In the cochlea, there is evidence that the Notch pathway is involved in the fate decisions that drive cells from the prosensory domain to their final fate. Here, we investigate the role of the Notch pathway in the differentiation of the cochlea by using O-fucosyltransferase (Ofut) conditional knockout mice. In this line of mice Cre recombinase is driven by the Pax-2 promoter, which is expressed throughout most of the inner ear from E 8.5 onwards. Ofut is a glycosyltransferase required for proper activity of the Notch receptor. We have analyzed the effects of blocking Notch activity on the prosensory domain before the onset of hair cell and supporting cell differentiation, the effects on potential downstream targets of the Notch pathway, and the resulting phenotype in cochleas of neonatal mice. It has been suggested in the literature that the GABAergic phenotype may be a default phenotype for the neuroectoderm. We wished to test this hypothesis using Xenopus laevis as our model system, a system in which neural tissue can be induced in absence of the mesodermal organizer and examined very early in development. In order to test this hypothesis, whole blastula-stage embryos and animal caps of late blastula embryos were dissociated and reaggregated. Consistent with the results of other groups, ABSTRACTS / Developmental Biology 295 (2006) 403 -413 408 
Six1, a member of the Six gene family homologous to Drosophila so, encodes a homeodomain protein and its gene product function as a transcription factor with a coactivator Eya protein. Six1-deficient mice show defects in ear and nose, which are derived from olfactory and otic placodes, respectively. Both placodes are unique in the sense that they give rise to neuronal and non-neuronal components. Here, we have examined the role of Six1 in olfactory sensory neuron development by analyzing Six1-deficient mice. Six1 was expressed in almost all olfactory placode cells at E10.5 and its expression was gradually repressed in the regions where olfactory sensory neurons (OSN) are born. At E16.5, Six1 was expressed solely in supporting cell and basal cell layers. The cell fate determination for the OSN and supporting cells in the olfactory epithelia are severely affected in the absence of Six1 as judged by histological analyses and the expression patterns of the Mash1, Neurogenin1, Lhx2, and NeuroD. The otic placode gives rise to both neurons and hair cells and it remains to be elucidated how these different cell types are generated. The function of Notch signaling during hair cell generation has been widely investigated. However, as to whether Notch signaling plays a role during otic placode/ otocyst development during vestibulo-acoustic neurogenesis remain unknown. To test whether Notch-mediated lateral inhibition is responsible for the generation of vestibuloacoustic neurons, we used Cre-Lox transgenic technology to ectopically activate Notch signaling in the early otic placode using a Pax2-Cre mouse line. As predicted, the activation of Notch signaling inhibited differentiation of neuronal precursors in the otocyst and was found to upregulate Notch target genes such as Hes5. Furthermore, ectopic activation of Notch in the otic placode led to an expansion of otic placode and a reduction in the Foxi2 epidermal domain. The implications of these results during ear development will be discussed. During the development of the inner ear, sensory regions differentiate from a prosensory domain that contains the precursors for both sensory cells (hair cells) and non-sensory cells (supporting cells). In the cochlea, there is evidence that the Notch pathway is involved in the fate decisions that drive cells from the prosensory domain to their final fate. Here, we investigate the role of the Notch pathway in the differentiation of the cochlea by using O-fucosyltransferase (Ofut) conditional knockout mice. In this line of mice Cre recombinase is driven by the Pax-2 promoter, which is expressed throughout most of the inner ear from E 8.5 onwards. Ofut is a glycosyltransferase required for proper activity of the Notch receptor. We have analyzed the effects of blocking Notch activity on the prosensory domain before the onset of hair cell and supporting cell differentiation, the effects on potential downstream targets of the Notch pathway, and the resulting phenotype in cochleas of neonatal mice. It has been suggested in the literature that the GABAergic phenotype may be a default phenotype for the neuroectoderm. We wished to test this hypothesis using Xenopus laevis as our model system, a system in which neural tissue can be induced in absence of the mesodermal organizer and examined very early in development. In order to test this hypothesis, whole blastula-stage embryos and animal caps of late blastula embryos were dissociated and reaggregated. Consistent with the results of other groups, these reaggregated tissues contain neurons. Some of the neurons in the whole embryo reaggregates, but very few in the animal cap reaggregates, are GABAergic and glutamatergic. These results suggest that a factor present in the whole embryo is necessary to induce GABAergic and glutamatergic neurons. In a second set of experiments, late blastula and early gastrula animal cap cells were dissociated and cultured until sibling embryos reached swimming tadpole stages. Surprisingly, although consistent with other observations in the literature, these cells do not appear to neutralize; they are negative for the neural markers N-CAM and neural-beta-tubulin as well as mRNAs associated with GABAergic and glutamatergic neurons. However, using immunocytochemistry, these same cells are positive for the GABA (about 30%) and glutamate (about 60%) neurotransmitters. These results suggest that neutralization may require additional signaling and that GABA and glutamate may be serving a different purpose in the cell than currently thought. Specification of neurotransmitter phenotypes represents a critical step in the development of a functional nervous system. Recent literature indicates that intrinsic factors (transcription factors), lineage, tissue interactions, and environmental factors all play a significant role in this process. In order to identify the state of neurotransmitter specification at various stages in vertebrate development, as well as the factors regulating neuronal phenotype, we have utilized primary cell culture in Xenopus laevis. Presumptive neural tissue was removed and dissociated at various stages (gastrula through tailbud) and the cells cultured. Our data show that the percentage of dopamine expressing cells (undifferentiated cells and neural cells) in cell culture decreases from 67% at stage 14 (neural plate) to 44% at stage 18 (neural tube), while the percentage of serotonin-expressing cells in cell culture increases from 5% at stage 14 to 25% at stage 18. Likewise, the percentage of GABAergic cells decreases from 60% at stage 14 to 48% at stage 18. Moreover, the percentage of GABA-positive cells can be altered by treatment with FGF, BMP, and retinoic acid. The data suggest (1) that during early embryogenesis, neural precursors may be co-expressing several different neurotransmitters; and (2) some phenotypes, such as serotonergic, may be induced, while others, such as dopaminergic and GABAergic, are progressively restricted. A number of genes have been shown to control both the cell cycle and neural phenotype determination, indicating that a relationship exists between the two processes. Studies have also shown that by inducing early cell cycle exit in some systems, early cell fates result. To further examine the connection between the cell cycle and neuron fate determination, this study has examined the effect of early mitosis arrest on the acquisition of neurotransmitter fates. X. laevis embryos were treated with DNA synthesis blockers hydroxyurea and aphidicolin (HUA) at various stages of early development to stop cell division until the tailbud stage (Harris and Hartenstein, 1991, Neuron 6:499) . mRNA probes for neural tubulin and the GABAergic and glutamatergic markers xGAT1 and xVGlut1 were used to observe changes in the CNS and neurotransmitter expression patterns of these embryos induced by HUA. Results show that while neurogenesis and neuronal differentiation occur following premature cell cycle inhibition, which BrdU assays indicate to be incomplete, there are specific changes in neuronal patterning. Neural tubulin expression in HUA-treated embryos closely mirrors that of control embryos in the spinal cord, but it is substantially reduced in the forebrain and midbrain regions of the CNS. xGAT1 and xVGluT1 expression levels are significantly reduced throughout HUA-treated embryos. The changes in these expression patterns are furthermore dependant on the time at which X. laevis is treated with HUA. These data suggest the cell cycle plays a role in directing neurogenesis and the neurotransmitter phenotypes of neurons in developing X. laevis embryos. The neural crest is a stem cell-like population that migrates extensively in embryos and differentiates into a plethora of derivatives ranging from the craniofacial skeleton to ganglia of the peripheral nervous system. Surprisingly, little is known about the molecular pathways that govern the migration and differentiation of neural crest cells. To explore molecular differences in the neural crest as a function of time, particularly related to the mechanisms by which they cease migration and commence gangliogenesis, we screened a macroarrayed library using the purified post-migratory and migratory neural crest cells as probes to identify genes up-regulated at the end of migration. Using in situ hybridization as a secondary screen, we
